The title compound, C 16 H 17 NOS 2 , consists of a carbazole skeleton with methyl and dithiolane groups as substituents. In the indole ring system, the benzene and pyrrole rings are nearly coplanar, forming a dihedral angle of 1.02 (11) . The cyclohexenone ring has a twisted conformation, while the dithiolane ring adopts an envelope conformation with one of the CH 2 C atoms at the flap. In the crystal, weak C-HÁ Á ÁO hydrogen bonds link the molecules into supramolecular chains nearly parallel to the c axis. These hydrogen bonds together with weak C-HÁ Á Á interactions link the molecules into a three-dimensional supramolecular network.
Related literature
For tetrahydrocarbazole systems present in the framework of a number of indole-type alkaloids of biological interest, see: Saxton (1983) . For related structures, see: Hö kelek et al. (1994, 1998, 1999, 2009 ); Patır et al. (1997) ; Hö kelek & Ç aylak et al. (2007) ; Uludag et al. (2009) . For the isolation of carbazole alkaloids such as 3-methylcarbazole and its several oxidized derivatives from taxonomically related higher plants, see: Chakraborty (1993) ; Bhattacharyya & Chakraborty (1987) . For the use of 4-oxo-tetrahydrocarbazole in the synthesis of antiemetic drugs, central nervous system active drugs and NPY-1 antagonists, see: Littell & Allen (1973) ; Ping & Guoping (1997); Fabio et al. (2006) ; Kumar et al. (2008) . For the use of 4-oxo-tetrahydrocarbazole derivatives in the synthesis of indole alkaloids, see: Magnus et al. (1992) ; Ergü n et al. (2000, 2002) . For the synthesis of tetrahydrocarbazolonebased antitumor active compounds and inhibitors of HIV integrase from 4-oxo-tetrahydrocarbazoles, see: Li & Vince (2006) . For bond-length data, see: Allen et al. (1987) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg3 is the centroid of the benzene ring. Symmetry codes: (i) Àx þ 3 2 ; Ày þ 1; z þ 1 2 ; (ii) Àx þ 1 2 ; y À 1 2 ; z.
Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 (Saxton, 1983) . The structures of tricyclic, tetracyclic and pentacyclic ring systems with dithiolane and other substituents of the tetrahydrocarbazole core, have been reported previously (Hökelek et al., 1994; Patır et al., 1997; Hökelek et al., 1998; Hökelek et al., 1999; Hökelek & Patır, 1999) . Most of the carbazole alkaloids such as 3-methylcarbazole and its several oxidized derivatives have been isolated from taxonomically related higher plants of genera Glycosmis, Clausena and Murraya (family Rutaceae) (Chakraborty, 1993; Bhattacharyya & Chakraborty, 1987) . The structures of these alkaloids can vary from simple substituted carbazoles to molecules containing complex terpene moieties. Although 4oxo-tetrahydrocarbazoles rarely occur in nature, they have been increasingly important intermediates in the syntheses of indole or carbazole alkaloids and various biologically active heterocyclic compounds because of their unique structures.
For instance, 4-oxo-tetrahydrocarbazole was used in the syntheses of antiemetic drugs, central nervous system active drugs and NPY-1 antagonists (Kumar et al., 2008; Fabio et al., 2006; Ping & Guoping, 1997; Littell & Allen, 1973 ). 4oxo-tetrahydrocarbazole derivatives have also been used in the syntheses of indole alkaloids (Magnus et al., 1992; Ergün et al., 2000; Ergün et al., 2002) . Tetrahydrocarbazolone based antitumor active compounds and inhibitors of HIV integrase were synthesized from 4-oxo-tetrahydrocarbazoles (Li & Vince, 2006) . The present study was undertaken to ascertain the crystal structure of the title compound.
The molecule of the title compound, (I), (Fig. 1) consists of a carbazole skeleton with two methyl and a dithiolane groups at positions 3, N9 and 1, respectively, where the bond lengths are close to standard values (Allen et al., 1987) and generally agree with those in the previously reported compounds. In all structures atom N9 is substituted.
An examination of the deviations from the least-squares planes through individual rings shows that rings B (C4a/C5a/C8a/N9/C9a) and C (C5a/C5-C8/C8a) are nearly coplanar [with a maximum deviation of -0.017 (3) et al., 2009) . Ring A has a pseudo twofold axis running through the midpoints of C2-C3 and C4a-C9a bonds. Dithiolane ring D (S1/S2/C1/C12/C13) has a local pseudo-mirror plane running through C12 and the midpoint of the C1-S2 bond. The conformation of ring D is an envelope, with atom C12 at the flap position, 0.720 (5) Å from the mean plane through the other four atoms.
In the crystal, intermolecular weak C-H···O hydrogen bonds link the molecules into infinite chains nearly parallel to the c-axis (Table 1 and Fig. 2 ), in which they may be effective in the stabilization of the structure. There also exists a weak C-H···π interaction (Table 1) . 
For the preparation of the title compound, (I), a solution of 3-methyl-2,3 -dihydrospiro[carbazole-1,2′-[1,3]dithiolan]-4(9H)-one (1.50 g, 5.2 mmol) in dichloromethane (40 ml) was cooled to 273 K. Then, sodium hydroxide (1.5 ml, 50%), tetrabutylammonium hydrogen sulfate (0.10 g, 0.3 mmol) and methyl iodide (0.75 g, 5.3 mmol) were added. The mixture was stirred for 1 h at 273 K, the stirring was continued for 2 h at room temperature, and then washed with hydrochloric acid (50 ml, 10%). The organic layer was dried with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure and the resulting residue was recrystallized from ethyl acetate (yield; 1.50 g, 96%, m.p. 447 K).
Refinement
The C-bound H-atoms were positioned geometrically with C-H = 0.95, 1.00, 0.99 and 0.98 Å, for aromatic, methine, methylene and methyl H-atoms, respectively, and constrained to ride on their parent atoms, with U iso (H) = k × U eq (C), where k = 1.5 for methyl H-atoms and k = 1.2 for all other H-atoms. The highest residual electron density was found 0.96 Å from C2 and the deepest hole 0.65 Å from S2.
Computing details
Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT (Bruker, 2007) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title molecule with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 1.73 e Å −3 Δρ min = −1.08 e Å −3 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
3,9-Dimethyl-2,3-dihydrospiro[carbazole-1,2′-[1,3]dithiolan]-4(9H)-one

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.92826 (5) 0.57718 (9) 0.92430 (5) 0.0250 (2) Geometric parameters (Å, º) S1-C1 1.823 (3) C6-H6 0.9500 S1-C12 1.811 (4) C7-H7 0.9500 S2-C1 1.847 (4) C8-C7 1.379 (5) S2-C13 1.824 (4) C8-H8 0.9500 O1-C4 1.231 (4) C8A-C8 1.396 (4) C1-C2 1.558 (5) N9-C8A 1.390 (4) C1-C9A 1.505 (4) N9-C9A 1.372 (4) C2-H2A 0.9900 N9-C10 1.458 (4) C2-H2B 0.9900 C9A-C4A 1.382 (4) C3-C2 1.519 (5) C10-H10A 0.9800 C3-C11 1.520 (5) C10-H10B 0.9800 C3-H3 1.0000 C10-H10C 0.9800 C4-C3 1.536 (5) C11-H11A 0.9800 C4A-C4 1.446 (4) C11-H11B 0.9800 C4A-C5A 1.441 (4) C11-H11C 0.9800 C5-C6 1.383 (5) C12-C13 1.498 (6) C5-H5 0.9500 C12-H12A 0.9900 C5A-C5 1.402 (4) C12-H12B 0.9900 C5A-C8A 1.405 (5) C13-H13A 0.9900
